Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.003 Å; R factor = 0.047; wR factor = 0.124; data-to-parameter ratio = 13.8.
In the title molecule, C 12 H 11 N 3 O 2 , the dihedral angle between the mean planes of the naphthalene and carboxamide groups is 28.9 (8) . The hydrazine N atoms are twisted slightly out of the plane of the carboxamide group [C-C-N-N torsion angle = À175. 06 (13) ]. The crystal packing is influenced by N-HÁ Á ÁO hydrogen bonding which includes a bifurcated hydrogen bond between the amide N atom and nearby carboxyl and hydroxyl O atoms. A second bifurcated hydrogen bond occurs between the hydroxyl O atom and nearby amide (intermolecular) and hydrazine (intramolecular) N atoms. As a result, molecules are linked into a co-operative hydrogen-bonded network of infinite onedimensional O-HÁ Á ÁO-HÁ Á ÁO-H chains along the (101) plane of the unit cell in a zigzag pattern, the dihedral angle between the mean planes of the naphthalene groups of adjacent molecules in the chain being 86.9 (2) . A MOPAC PM3 calculation provides support to these observations.
Related literature
For related semicarbazones, see: Noblia et al. (2005) . For the bioactivity of semicarbazones, see: Beraldo & Gambino (2004) . For their applications in polymers, see: Khuhawar et al. (2004) and in sensors, see: Oter et al. (2007) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (iii) x; y þ 1; z.
Experimental
Data collection: CrysAlisPro (Oxford Diffraction, 2007); cell refinement: CrysAlisPro; data reduction: CrysAlis RED (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL and WebMOPro (Schmidt & Polik, 2007 
Comment
The title compound, C 12 H 11 N 3 O 2 , is a tridentate semicarbazone ligand and forms complexes with a variety of metals. It coordinates with vanadium which forms complexes with potential antitumor activity (Noblia et al., 2005) . Semicarbazones show significant bioactivities including antiprotozoa and anticonvulsant types (Beraldo & Gambino, 2004) , and additionally some derivatives have been used as selective fiber optic sensors for copper(II) (Oter et al., 2007) or incorported into polymers (Khuhawar et al., 2004) .
The title molecule, C 12 H 11 N 3 O 2 , consists of a 2-hydroxynaphthalen-1-yl group and a hydrazinecarboxamide group bonded to a methylene carbon atom with the dihedral angle between the mean planes of the naphthalene and carboxamide groups measuring 28.9 (8)° (Fig. 1 ). The hydrazine nitrogen atoms are twisted slightly out of the plane of the carboxamide group [torsion angles C1-C11-N1-N2 = -175.06 (13)°]. The hydroxyl group is in the plane of the napthalene group [torsion angle = 179.62 (15)°]. Crystal packing is influenced by extensive strong intermolecular N-H···O hydrogen bonding which includes a bifurcated hydrogen bond between the amide nitrogen atom, N1, and a nearby carboxyl oxygen atom (O2) and hydroxyl oxygen atom (O1) (see Fig. 2 , Table 1 ). A second bifurcated hydrogen bond occurs between the hydroxyl oxygen atom (O1) and nearby amide (N3) (intermolecular) and hydrazine (N1) (intramolecular) nitrogen atoms. As a result the molecules are linked into a cooperative hydrogen bond network of infinite one-dimensionsl O-H···O-H···O-H chains along the (1 0 1) plane of the unit cell in a zigzag pattern with the dihedral angle between the mean planes of the naphthalene groups of consecutive molecules in the chain measuring 86.9 (2)° ( Fig. 3) .
After a MOPAC PM3 calculation [Parameterized Model 3 approximation together with the Hartree-Fock closed-shell (restricted) wavefunction was used and minimizations were teminnated at an r.m.s. gradient of less than 0.01 kJ mol -1 Å -1 ] of the molecule in the asymmetric unit with WebMO Pro (Schmidt & Polik, 2007) , the mean planes between the naphthalene and carboxamide groups changes from 28.9 (8)° to 14.8 (1)°, producing a significantly less twisted, more planar, molecule than that observed in the crystalline environment. It is apparent that the extensive hydrogen bonding scheme described significantly influences the crystal packing in the unit cell highlighted by a network of infinite one-dimensionsl O-H···O-H···O-H chains.
Experimental
The title compound (I) was synthesized by adding a solution of 2-hydroxy-1-naphthaldehyde (1.72 g, 10 mmol) dissolved in 5 ml of ethanol to a solution of 1.15 g (10.4 mmol) of semicarbazide hydrochloride in 10 ml of water. The mixture was stirred at room temperature. A green precipitate formed. The mixture was stirred for 30 minutes then diluted with 50 ml of 07, 155.83, 139.86, 131.40, 131.31, 128.67, 127.94, 127.47, 123.26, 121.99, 118.44, 109.79 .
Refinement
The atoms H3A, H3B and H10 were obtained from a difference fourier map. The remaining H atoms were placed in their calculated positions and then refined using the riding model with C-H = 0.95 Å, and with U iso (H) = 1.18-1.21 U eq (C,N,O). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0354 (6) 0.0038 (5) 0.0135 (5) 0.0024 (5) N2 0.0337 (7) 0.0283 (7) 0.0408 (7) 0.0063 (5) 0.0187 (6) 0.0074 (5) N3 0.0418 (7) 0.0330 (8) 0.0523 (8) 0.0081 (6) 0.0293 (6) 0.0057 (6) C1 0.0251 (7) 0.0271 (8) 0.0302 (7) −0.0010 (6) 0.0098 (6) 0.0006 (6) C2 0.0321 (8) 0.0330 (9) 0.0334 (7) 0.0003 (6) 0.0145 (6) 0.0011 (6) C3 0.0410 (9) 0.0404 (10) 0.0333 (8) 0.0023 (7) 0.0129 (7) 0.0090 (7) C4 0.0319 (8) 0.0347 (9) 0.0408 (8) 0.0056 (7) 0.0068 (6) 0.0065 (7) C5 0.0252 (7) 0.0282 (8) 0.0400 (8) −0.0020 (6) 0.0095 (6) −0.0039 (6) C6 0.0293 (8) 0.0355 (9) 0.0531 (10) 0.0042 (7) 0.0127 (7) −0.0048 (7) 
